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Question #: 11 


1D: 54558 Approximately 6 hours after admission to the hospital, SL develops hypoxia resistant to 100% oxygen 
by non-rebreather facemask, has become hypotensive requiring norepinephrine 0.1 mcg/kg, and has 


aes not had any urine output since arriving at the emergency department. SL is admitted to the ICU and 


P Fag his antimicrobial regimen has been re-evaluated. His initial nasal screening swab returns negative for 
(areae methicillin-resistant Staphylococcus aureus (MRSA) but positive for Pseudomonas aeruginosa. 


Which of the following antibiotic options would provide optimal coverage against Pseudomonas aeruginosa? 


Select one: 


Doxycycline 100 mg BID * 

Cefepime2g ¥ z 

QSH Rose Wang (ID:113212) this answer is correct. Cefepime provides coverage 
against Pseudomonas aeruginosa. 


Vancomycin 15 mg/kg Q12H * 
Ceftriaxone 1-2 g IV Q24H ® 


Marks for this submission: 1.00/1.00. 
TOPIC: Community-Acquired Pneumonia 


LEARNING OBJECTIVE: 


To identify antibiotic options that provide coverage against Pseudomonas aeruginosa in the treatment of 
community-acquired pneumonia (CAP). 


BACKGROUND: 


The empiric antibiotic regimen for critically ill patients with community-acquired pneumonia (CAP) should 
cover Streptococcus pneumoniae, Legionella species, Enterobacteriaceae, and atypical pathogens by using an 
anti-pneumococcal beta-lactam and either a macrolide or a fluoroquinolone. There are some cases where 
you may need to modify the standard empirical regimen, specifically for the treatment of methicillin- 
resistance Staphylococcus aureus (MRSA) or Pseudomonas aeruginosa infection. 


For potential Pseudomonas infection, the IDSA guidelines recommend: 


4. An anti-Pseudomonal beta-lactam (piperacillin/tazobactam, cefepime, ceftazidime, imipenem, 
meropenem, aztreonam) 


2. A respiratory fluoroquinolone OR macrolide 


Note: Ensure that coverage of gram-positive organisms including Staphylococcus aureus and Streptococcus 
pneumoniae is maintained. If using ceftazidime or aztreonam, additional gram-positive coverage is required. 


Double coverage of Pseudomonas aeruginosa is not routinely required in patients with CAP presenting to the 
hospital. This is dissimilar to the management of patients with hospital-acquired and ventilator-associated 
pneumonia. 


RATIONALE: 
Correct Answer: 

e Cefepime 2 g Q8H - Cefepime provides coverage against Pseudomonas aeruginosa. 
Incorrect Answers: 


* Doxycycline 100 mg BID - Doxycycline does not provide coverage against Pseudomonas aeruginosa. 


e Vancomycin 15 mg/kg Q12H - Vancomycin does not provide coverage against Pseudomonas 
aeruginosa. 


Question #: 12 


1D: 54562 
Correct 


Flag question 


+ Ceftriaxone 1-2 g IV Q24H - Ceftriaxone does not provide coverage against Pseudomonas 
aeruginosa. 


TAKEAWAY/KEY POINTS: 


The empiric antibiotic regimen for critically ill patients with community-acquired pneumonia (CAP) should be 
modified if you suspect methicillin-resistant Staphylococcus aureus (MRSA) or Pseudomonas 
aeruginosa infection, while continuing to cover for common respiratory pathogens. 


REFERENCE: 


[1] Matlay JP, Waterer GW, Long AC et al. Diagnosis and Treatment of Adults with Community-Acquired 
Pneumonia. An Official Clinical Practice Guideline of the American Thoracic Society and Infectious Diseases 
Society of America. Am J Respir Crit Care Med Vol 200, Iss 7, pp e45-e67, Oct 1, 2019. 


The correct answer is: Cefepime 2 g Q8H 


The ICU physician decides to initiate SL on moxifloxacin 400 mg IV Q24H and cefepime 2 g IV Q8H. 
During your assessment of SL in the morning after ICU admission, you notice that his chest X-ray 
reveals bilateral dense consolidations, worse on the left side than the right side. His lactate has 
improved overnight from 4 mmol/L on admission to 1.4 mmol/L on morning bloodwork. His ECG 
reveals a prolonged QT interval (corrected by Bazett's formula) of 497 msec. His heart rate is 89 beats 
per minute, blood pressure is 104/54 mmHg, and he remains on norepinephrine. No further 
microbiological information is available. 


Based on this information, what is the most appropriate recommendation to make regarding SL's treatment 
regimen at this time? 


Select one: 


Change cefepime to ceftazidime 2 g IV Q8H X 
Add vancomycin 1 g IV Q12H X 
Add tobramycin 240 mg IV Q24H X 


Change v 
mAai to Rose Wang (ID:113212) this answer is correct. This patient is likely 


doy fne 100m; experiencing a prolonged Ole interval secondary to the use of moxifloxacin, 
ernie g which may place him at a higher risk of Torsades de Pointes. 


(Correct | 
Marks for this submission: 1.00/1.00. 
TOPIC: Community-Acquired Pneumonia 


LEARNING OBJECTIVE: 


To identify adverse effects secondary to the use of respiratory fluoroquinolones for the treatment of 
community-acquired pneumonia (CAP). 


BACKGROUND: 


The empiric antibiotic regimen for critically ill patients with community-acquired pneumonia (CAP) should 
cover Streptococcus pneumoniae, Legionella species, Enterobacteriaceae, and Staphylococcus aureus by using 
an anti-pneumococcal beta-lactam and either a macrolide or a fluoroquinolone. There are some cases where 
you need to modify the standard empirical regimen, specifically for the treatment of methicillin-resistant 
Staphylococcus aureus (MRSA) or Pseudomonas aeruginosa infection. 


While monitoring therapy for critically ill patients with CAP, ensuring that both the safety and efficacy 
components of care are addressed is paramount. 


QT prolongation may place patients at a higher risk for a ventricular arrhythmia known as Torsades de 
Pointes (TdP), This polymorphic ventricular tachycardia is unstable and can rapidly progress to a pulseless, 
non-life sustaining rhythm. 


Contributors to QT prolongation and TdP include many medications and electrolyte disorders. These 
medications may include (not exhaustive list): 


* Fluoroquinolone antimicrobials 
* Macrolide antimicrobials 

* Typical and atypical antipsychotic medications 
* Antiemetics (select) 


* Antidepressants (select) 


RATIONALE: 
Correct Answer: 


* Change moxifloxacin to doxycycline 100 mg IV Q12H - This patient is likely experiencing a 


pralanned OTe interval secondary ta the use of moxifloxacin. which mav nlare him at a hiaher risk of 


Question #: 13 


Torsades de Poi 


Incorrect Answers: 


e Change cefepime to ceftazidime 2 g IV Q8H - There would be no advantage in changing beta- 
lactam therapy to ceftazidime at this time. 


* Add vancomycin 1 g IV Q12H - This patient is negative and has no risk factors for methicillin- 
resistant Staphylococcus aureus (MRSA). 


* Add tobramycin 240 mg IV Q24H - There is no indication that this patient is failing the current 
antibiotic therapy due to inappropriate gram-negative coverage. 


TAKEAWAY/KEY POINTS: 


Broad empiric coverage is warranted for patients who are critically ill due to community-acquired pneumonia 
(CAP). Pharmacists play a key role in the management of patient safety and efficacy parameters. 


REFERENCE: 


[1] Matlay JP, Waterer GW, Long AC et al. Diagnosis and Treatment of Adults with Community-Acquired 
Pneumonia. An Official Clinical Practice Guideline of the American Thoracic Society and Infectious Diseases 
Society of America. Am J Respir Crit Care Med Vol 200, Iss 7, pp e45-e67, Oct 1, 2019. 


The correct answer is: Change moxifloxacin to doxycycline 100mg V Q12H 


You are a pharmacist working at a local community hospital in the general medicine ward. One of the 
medical residents approaches you today and wants to discuss a mutual patient who has been 
diagnosed 


h community-acquired pneumonia (CAP). The resident would like to start the patient on 
iotic therapy to treat CAP, but has forgotten which bacterial pathogens are most likely to 
cause the disease. She would like to prescribe an antibiotic that has optimal coverage for the most 
common pathogens. She asks you whether you can provide some examples of common pathogens 
that can cause CAP. 


Which of the following options is the LEAST likely to be the causal pathogen for community-acquired 
pneumonia (CAP)? 


Select one: 
Streptococcus pneumoniae * 
Staphylococcus aureus % 
Moraxella catarrhalis % 


Chlamydia w 


trachomatis Rose Wang (ID:113212) this answer is correct. Chlamydia trachomatis is commonly 


involved in chlamydia, not community-acquired pneumonia (CAP). Chlamydia 
pneumonia is commonly involved in CAP. 


| Correct} 
Marks for this submission: 1.00/1.00. 
TOPIC: Community-Acquired Pneumonia (CAP) 


LEARNING OBJECTIVE: 
To identify the common pathogens that are involved in community-acquired pneumonia (CAP). 


BACKGROUND: 


Community-acquired pneumonia (CAP) is most commonly caused by viral infections, particularly human 
rhinovirus and influenza. The most common bacterial pathogen that causes CAP is Streptococcus pneumoniae. 
Other pathogens include Moraxella catarrhalis, Chlamydia pneumoniae, Mycoplasma pneumoniae, 
Staphylococcus aureus (including methicillin-resistant Staphylococcus aureus (MRSA)), Haemophilus influenzae, 
Legionella spp., and gram-negative bacilli (e.g., Pseudomonas aeruginosa, Klebsiella, Enterobacter, Serratia, 
Escherichia coli). 


RATIONALE: 


Correct Answer: 


+ Chlamydia trachomatis - Chlamydia trachomatis is commonly involved in chlamydia, not 
community-acquired pneumonia (CAP). Chlamydia pneumonia is commonly involved in CAP. 


Incorrect Answers: 


Streptococcus pneumoniae - Streptococcus pneumoniae is commonly involved in community- 
acquired pneumonia (CAP). 


Staphylococcus aureus - Staphylococcus aureus (including methicillin-resistant Staphylococcus aureus 
(MRSA) is commonly involved in community-acquired pneumonia (CAP). 


Movavella catarrhalic — Maravolla catarrhalic ic carmaniy invalved in rammiinitu-aranirod 


Question #: 14 


1D: 54579 
Incorrect 


Fag question 


(era recanace 


pneumonia (CAP). 


TAKEAWAY/KEY POINTS: 


The most common bacterial pathogen that causes community-acquired pneumonia (CAP) is Streptococcus 
pneumoniae. Other pathogens include Moraxella catarrhalis, Chlamydia pneumoniae, Mycoplasma 
pneumoniae, Staphylococcus aureus (including methicillin-resistant Staphylococcus aureus (MRSA)), 
Haemophilus influenzae, Legionella spp, and gram-negative bacilli (e.g., Pseudomonas aeruginosa, Klebsiella, 
Enterobacter, Serratia, Escherichia coli). 


REFERENCE: 


[1] Matlay JP, Waterer GW, Long AC et al. Diagnosis and Treatment of Adults with Community-Acquired 
Pneumonia. An Official Clinical Practice Guideline of the American Thoracic Society and Infectious Diseases 
Society of America. Am J Respir Crit Care Med Vol 200, Iss 7, pp e45-e67, Oct 1, 2019. 


The correct answer is: Chlamydia trachomatis 


SY is a 72-year-old male who is a patient in your outpatient hemodialysis unit. SY's nurse and the 
nephrologist approach you with concerns that SY has developed symptoms of pneumonia. They 
would like to initiate treatment with the most appropriate antimicrobial therapy and would like your 
input on treatment options. SY has no known allergies to medications. His medications include 
calcitriol and calcium carbonate. He is clinically stable and is able to tolerate oral medications. His 
dialysis schedules take place on Mondays, Wednesdays, and Fridays. 


Which of the following statements is the most appropriate option when addressing the pharmacotherapeutic 
management of SY's pneumonia? 
Select one: 


As SY has healthcare-associated pneumonia (HCAP), levofloxacin should be included for empiric 
coverage of Pseudomonas aeruginosa 


Due to renal x 


dysfunction, Rose Wang (ID:113212) this answer is incorrect. While infusate volume 
Atone should be should be taken into account when recommending antimicrobial therapy 
dosed Q48H after Jor patients on hemodialysis, there is no indication for parenteral 


R antimicrobial therapy in SY at this time. 
The use of moxifloxacin is contraindicated in SY due to concems about hyperkalemia % 
Combination therapy with oral cefuroxime and doxycycline should be recommended for SY Y 


Marks for this submission: 0.00/1.00. 
TOPIC: Community-Acquired Pneumonia 


LEARNING OBJECTIVE: 
To understand the management of pneumonia in patients with comorbid end-stage renal disease (ESRD). 


BACKGROUND: 


Patients with end-stage renal disease (ESRD) are at increased risk for infectious complications, including 
pneumonia. While the etiology of pneumonia may be more diverse in these patients than those who are 
community-dwelling, the 2019 Infectious Diseases Society of America (IDSA) guidelines have recommended 
avoiding the definition of healthcare-associated pneumonia (HCAP) and any presumption of pathogen or 
changes to empiric therapy. Empiric management may be tailored by colonization status with pathogens 
such as Pseudomonas aeruginosa or methicillin-resistant Staphylococcus aureus (MRSA) or known risk factors 
for these organisms. 


Management of pneumonia in patients requiring dialysis may be complicated by concerns for dose 
adjustment, causal pathogen, and sodium and fluid load in intravenous antimicrobial administration. 


While these issues may make therapy more challenging, various options exist to effectively manage 
pneumonia in ESRD and dialysis patients. 


RATIONALE: 


Correct Answer: 


* Combination therapy with oral cefuroxime and doxycycline should be recommended for SY - 
Due to his end-stage renal disease (ESRD) requiring dialysis, SY has a comorbidity requiring 
combination therapy or fluoroquinolone monotherapy to treat pneumonia as per the most recent 
Infectious Diseases Society of America (IDSA) guidelines. 


Incorrect Answers: 


* As SY has healthcare-associated pneumonia (HCAP), levofloxacin should be included for empiric 
coverage of Pseudomonas aeruginosa - The disease healthcare-associated pneumonia (HCAP) is no 
longer recognized in the most recent Infectious Diseases Society of America (IDSA) pneumonia 
guidelines. 


e Dine ta renal ducfunctian caftriavane chanld he daced NARH aftar dialveie cacciane - Whila 


Question #: 15 


1D: 54563 


Corect 


Y Fag question 


(Sera reecbece 


infusate volume should be taken into account when recommending antimicrobial therapy for patients 
on hemodialysis, there is no indication for parenteral antimicrobial therapy in SY at this time. 


* The use of moxifloxacin is contraindicated in SY due to concerns about hyperkalemia - While 
concerns exist for other adverse drug reactions due to fluoroquinolones, hyperkalemia is not mong 
them. 


TAKEAWAY/KEY POINTS: 


Healthcare-associated pneumonia (HCAP) is no longer a separate category of pneumonia. Dialysis dosing 
requires consideration of type and timing of dialysis as well as patient-specific factors. 


REFERENCE: 


[1] Loeb M. Community-Acquired Pneumonia. In: Compendium of Therapeutic Choices. Ottawa, ON: 
Canadian Pharmacists Association. https://mynxtx.ca. 


The correct answer is: Combination therapy with oral cefuroxime and doxycycline should be recommended 


for SY 


THE NEXT 3 QUESTIONS INCLUSIVE REFER TO THE FOLLOWING CASE: 


TR is a 52-year-old man who presents to the hospital with signs and symptoms of pneumonia, 
including increased sputum production, purulence, dyspnea, and hypoxia (oxygen saturation 81% on 
room air at triage). 


Past Medical History: 
Asthma 
Medications Prior to Admission: 


Salbutamol 100 mcg/dose, inhale 2 puffs QID PRN 
Fluticasone propionate 100 mcg/dose, inhale 1 puff once daily 


Social History: 


Contractor who works with air conditioners and installs showers 
Smokes 1 pack of cigarettes per day 


Vital Signs and Laboratory Parameters 


[Parameter [Value Normal Range 
Respiratory Rate 22 12 - 20 breathes per minute 
Blood Pressure 111/72 >90/60 mmHg 
Temperature 38.2 37 degree Celsius 

White Blood Cell Count 25 4 - 12 x 1049 cells/L 
Neutrophil 19 1.5 - 8 x 10^9 celis/L 

ALT 82 4-40 UIL 


Chest X-ray shows bilateral lower lobe infiltrates and consolidation. 


Understanding the various pathogens that can cause community-acquired pneumonia (CAP), which of the 
following pathogens is more likely in this patient compared to the general population? 


Select one: 


Legionella v 


“pp. Rose Wang (ID:113212) this answer is correct. Given that TR works with air 


conditioners and showers, it is possible that he was exposed to Legionella spp. 


Klebsiella pneumoniae * 
Mycoplasma pneumoniae * 
Streptococcus pneumoniae % 


{Correct | 
Marks for this submission: 1.00/1.00. 
TOPIC: Community-Acquired Pneumonia 


LEARNING OBJECTIVE: 
To identify patient-specific factors that may make certain causative organisms more likely in patients with 


community-acquired pneumonia (CAP). 


BACKGROUND: 


Question #: 16 


1D: 54564 


Corect 


There are various microorganisms that have been implicated in community-acquired pneumonia (CAP). 
Streptococcus pneumoniae is the most common bacterial pathogen. The atypical organisms, such as 
Mycoplasma pneumoniae and Chlamydia pneumoniae, are also common causes of CAP, particularly in an 
ambulatory setting. Haemophilus influenzae and Moraxella catarrhalis are other common bacterial causes to 
consider. Respiratory viruses such as influenza and human rhinovirus are responsible for approximately 15% 
of CAP cases. 


Less common causes of CAP include gram-negative bacilli, Legionella spp., and Mycobacterium tuberculosis. 
Risks for infection with Legionella spp. include cigarette smoking, chronic obstructive pulmonary disease 
(COPD), and hotel or cruise ship stays in the previous 2 weeks. Legionella spp. may be spread by human- 
made building water systems, particularly air conditioning and items that cause small particle aerosolization. 


Signs and symptoms that may increase the likelihood of Legionella pneumophila include the presence of 
gastrointestinal symptoms, transaminitis, relative bradycardia, hyponatremia, and confusion, along with 
exposure history and identification of Legionella spp. by urinary legionella antigen testing or respiratory 
Polymerase Chain Reaction (PCR). 


In addition to the common pathogens identified in the literature, it is important to consider previous sputum 
cultures, unusual exposures, known colonization, and immunization status when determining the most likely 
pathogens in your patient. 


RATIONALE: 
Correct Answer: 


* Legionella spp. - Given that TR works with air conditioners and showers, it is possible that he was 
exposed to Legionella spp. 


Incorrect Answers: 


* Klebsiella pneumoniae - This organism can be an uncommon pathogen in community-acquired 
pneumonia (CAP) but is not the most likely causative organism based on the patient's history. 


* Mycoplasma pneumoniae - This organism is common in community-acquired pneumonia (CAP), but 
is not the most likely causative organism based on the patient's history. 


* Streptococcus pneumoniae - This organism is the most common bacterial cause of community- 
acquired pneumonia (CAP), but is not more likely in TR than itis in other patients. 


TAKEAWAY/KEY POINTS: 


In addition to the common pathogens identified in the literature, it is important to consider previous sputum 
cultures, unusual exposures, known colonization, and immunization status when determining the most likely 
pathogens in your patient. 


REFERENCE: 


[1] Matlay JP, Waterer GW, Long AC et al. Diagnosis and Treatment of of Adults with Community-Acquired 
Pneumonia. An Official Clinical Practice Guideline of the American Thoracic Society and Infectious Diseases 
Society of America, Am J Respir Crit Care Med Vol 200, Iss 7, pp e45-e67, Oct 1, 2019 

[2] Chahin A, Opal SM. Severe Pneumonia Caused by Legionelia pneumophila: Differential Diagnosis and 
Therapeutic Considerations. Infect Dis Clin North Am. 2017 Mar;31(1):111-121. doi: 10.1016/j.idc.2016.10.009. 
PMID: 28159171; PMCID: PMC7135102. 


The correct answer is: Legionella spp. 


TRis admitted to the ICU, intubated, and placed on pressure support ventilation requiring a high 

ive end-expiratory pressure (PEEP) and plateau pressure to maintain oxygenation. The ICU nurse 
obtains a urinary antigen test and a sample of TR's lower respiratory tract secretions and sends it to 
the laboratory for culture and sensitivity. The samples return positive for Legionella pneumophila 
type 1. 


What is the most appropriate antibiotic recommendation for TR at this time? 


Select one: 
Clarithromycin PO ® 
Amoxicillin PO and clarithromycin PO * 
Ceftriaxone IV% 
Azithromycin ¥ 
M Rose Wang (ID:113212) this answer is correct. Macrolides 


cover Legionella species, and IV therapy is preferred over PO given that this is a 
serious infection with the patient being hypoxemic and admitted to hospital. 


(Correct | 
Marks for this submission: 1.00/1.00. 
TOPIC: Community-Acquired Pneumonia 


LEARNING OBJECTIVE: 
To identify antibiotic options that provide coverage against Legionella spp. in the treatment of community- 
(ERD 


eres 


Question #: 17 


1D: 54565 
Corect 


Flag question 


euquncu pusun 


BACKGROUND: 


Legionella is an atypical pathogen. For Legionella infections, the IDSA guidelines recommend either 
fluoroquinolones or azithromycin as preferred antimicrobials. Doxycycline may be used as an alternative 
agent. Ceftriaxone, meropenem, and amoxicillin do not cover atypical organisms. 


Intravenous (IV) therapy is preferred initially for most patients admitted to the hospital. Oral therapy can be 
considered for select patients without risk factors for severe pneumonia. Patients may be stepped down to 
oral therapy when they are hemodynamically stable, improving clinically, and have a normally functioning 
gastrointestinal tract. 


RATIONALE: 
Correct Answer: 


* Azithromycin IV - Macrolides cover Legionella species, and IV therapy is preferred over PO given that 
this is a serious infection with the patient being hypoxemic and admitted to hospital. 


Incorrect Answers: 


* Clarithromycin PO - Macrolides cover Legionella species, but IV therapy is preferred over PO given 
that this is a serious infection with the patient being hypoxemic and admitted to hospital. 


* Amoxicillin PO and clarithromycin PO - Amoxicillin does not cover Legionella species. Macrolides 
cover Legionella species, but IV therapy is preferred over PO given that this is a serious infection with 
the patient being hypoxemic and admitted to hospital. 


* Ceftriaxone IV - Ceftriaxone does not cover Legionella species. 


TAKEAWAY/KEY POINTS: 


For Legionella infections, the IDSA guidelines recommend either fluoroquinolones or azithromycin as 
preferred antimicrobials. Intravenous (IV) therapy is preferred initially for most patients admitted to the 
hospital. Oral therapy can be considered for select patients without risk factors for severe pneumonia. 


REFERENCE: 


[1] Matlay JP, Waterer GW, Long AC et al. Diagnosis and Treatment of Adults with Community-Acquired 
Pneumonia. An Official Clinical Practice Guideline of the American Thoracic Society and Infectious Diseases 
Society of America. Am J Respir Crit Care Med Vol 200, Iss 7, pp e45-e67, Oct 1, 2019. 


The correct answer is: Azithromycin IV 


TR has been diagnosed with severe pneumonia secondary to Legionella pneumophila type 1 by the 
ICU physician. The ICU physician approaches you to discuss the optimal antibiotic treatment regimen 
to initiate for TR. After discussion, it is agreed that he will be started on an intravenous antibiotic with 
atypical bacterial coverage. 


What is the recommended duration of antibiotic therapy for TR at this time? 


Select one: 
5 days % 
7 days X 
14 days x 


There is no clear v 7 

RIE ATERT Rose Wang (ID:113212) this answer is correct. The duration of therapy 

ARA Jor severe pneumonia secondary to Legionella pneumophila varies 

Ee FEO based on patient-specific factors and local guidance. There is no clear 
consensus. 


(correct | 
Marks for this submission: 1.00/1.00. 
TOPIC: Community-Acquired Pneumonia 


LEARNING OBJECTIVE: 


To understand the appropriate duration of antibiotic treatment for patients with community-acquired 
pneumonia (CAP) secondary to Legionella pneumophila. 


BACKGROUND: 


The duration of therapy for severe pneumonia secondary to Legionella pneumophila varies based on patient- 
specific factors and local guidance. There is no clear consensus on it. The minimum duration is usually 5 days 
but there are some circumstances where a longer course of treatment may be recommended, such as 21 
days. An extended course of treatment may also be required if the initial therapy was not effective against an 
identified pathogen, or if the pneumonia was complicated by a lung abscess or extra-pulmonary infection. 


Question #: 18 


1D: 54575 
Corect 


Y Fag 


KAIUNALt: 


Correct Answer: 


* There is no clear consensus on the optimal duration of antibiotic therapy - The duration of 
therapy for severe pneumonia secondary to Legionella pneumophila varies based on patient-specific 
factors and local guidance. There is no clear consensus. 


Incorrect Answers: 


* 5 days - The duration of therapy for severe pneumonia secondary to Legionella pneumophila varies 
based on patient-specific factors and local guidance. There is no clear consensus. 


© 7 days - The duration of therapy for severe pneumonia secondary to Legionella pneumophila varies 
based on patient-specific factors and local guidance. There is no clear consensus. 


* 14 days - The duration of therapy for severe pneumonia secondary to Legionella pneumophila varies 
based on patient-specific factors and local guidance. There is no clear consensus. 


TAKEAWAY/KEY POINTS: 


The duration of therapy for severe pneumonia secondary to Legionella pneumophila varies based on patient- 
specific factors and local guidance. There is no clear consensus. 


REFERENCE: 


[1] Matlay JP, Waterer GW, Long AC et al. Diagnosis and Treatment of Adults with Community-Acquired 
Pneumonia. An Official Clinical Practice Guideline of the American Thoracic Society and Infectious Diseases 
Society of America. Am J Respir Crit Care Med Vol 200, Iss 7, pp e45-e67, Oct 1, 2019. 

[2] Li JZ, Winston LG, Moore DH, Bent S. Efficacy of short-course antibiotic regimens for community-acquired 
pneumonia: a meta-analysis. Am J Med. 2007;120(9):783-90. doi:10.1016/j.amjmed.2007.04.023. 

[B] Dimopoulos G, Matthaiou DK, Karageorgopoulos DE, Grammatikos AP, Athanassa Z, Falagas ME. Short- 
versus long-course antibacterial therapy for community-acquired pneumonia: a meta-analysis. Drugs. 
2008;68(13):1841-54. doi:10.2165/00003495-200868 130-00004. 


The correct answer is: There is no clear consensus on the optimal duration of antibiotic therapy 


You are a pharmacist that works in Southeastern Alberta in a region where the local emergency 
department and community respiratory antibiogram results are published on a biannual basis. 


A patient, MS, with suspected community-acquired pneumonia (CAP) presents to your clinic, His past 
medical history includes dyslipidemia, gout, and hypertension. He has been smoking two packs of 
cigarettes daily for the past 20 years. He has no known allergies to medications. His most recent 
course of antibiotics occurred 2 months ago when he received a course of clarithromycin, amoxi 
tetracycline, and bismuth subsalicylate for the eradication of Helicobacter pylori diagnosed using a 
urea breath test. 


His chest X-ray reveals chronic hyperinflation and a moderate right lower lobe consolidation. 
His current CRB-65 score is 0 and antibiotic treatment will be initiated as an outpatient. The local 


antibiogram is as follows: 
100 


Organism 


Moxifloxacin 
Doxycycline 
Cefuroxime 
Ceftriaxone 


S. pneumoniae 82 94 85 83 99 100 

H. influenzae 72 72 100 100 92 93 100 3 z 
M. catarrhalis 43 43 94 100 72 92 100 - = 
C. pneumoniae - - - 91 82 - - - - 
K. pneumoniae - 38 75 85 23 72 87 - - 


Based on the antibiogram provided, which of the following options is the most appropriate antibiotic 
treatment regimen to initiate for MS at this time? 


Select one: 
Amoxicillin 500mg PO TID x 7 days * 
Amoxicillin’ 875 mg/clavulanate 125 mg PO BID x 7 days X 
Moxifloxacin y. 
400 mg PO daily Rose Wang (ID: 113212) this answer is correct. Given MS's recent beta-lactam 


eras exposure and comorbidities, moxifloxacin offers adequate coverage for the 
likely causative pathogens. 


Doxycycline 100 mg PO BID x7 days % 


Question #: 19 


1D: 54569 
Corect 


Hag 


Marks for this submission: 1.00/1.00. 
TOPIC: Community-Acquired Pneumonia 


LEARNING OBJECTIVE: 


To determine an appropriate antimicrobial regimen for an outpatient with community-acquired pneumonia 
(CAP). 


BACKGROUND: 


In the outpatient setting, empiric antibiotic treatment of community-acquired pneumonia (CAP) in adults 
depends on whether the patient has comorbidities or risk factors for antibiotic-resistant pathogens. Relevant 
comorbidities include chronic heart, lung, liver, or renal disease, diabetes, alcoholism, malignancy, or 
asplenia. Relevant risk factors for antibiotic resistance include prior respiratory isolation of methicillin- 
resistant Staphylococcus aureus (MRSA) or Pseudomonas aeruginosa or recent hospitalization and receipt of 
parenteral antibiotics (in the last 90 days). 


Initial empiric treatment for patients without comorbidities or risk factors for MRSA or Pseudomonas 
aeruginosa is amoxicillin or doxycycline or a macrolide if local pneumococcal resistance is <25% (i.e., 
azithromycin or clarithromycin). Initial empiric treatment for patients with any of the aforementioned 
comorbidities is combination therapy with amoxicillin/clavulanate or cephalosporin (i.e, cefuroxime) and 
macrolide or doxycycline. An alternative option in this scenario could be monotherapy with a respiratory 
fluoroquinolone (i.e. levofloxacin or moxifloxacin). 


RATIONALE: 
Correct Answer: 


+ Moxifloxacin 400 mg PO daily x 7 days - Given MS's recent beta-lactam exposure and 
comorbidities, moxifloxacin offers adequate coverage for the likely causative pathogens. 


Incorrect Answers: 


* Amoxicillin 500 mg PO TID x 7 days - Amoxicillin is not an appropriate antibiotic treatment choice 
based on MS's recent beta-lactam exposure and comorbidities. 


e Amoxi 875 mg/clavulanate 125 mg PO BID x 7 days - Amoxicillin/clavulanate is not an 
appropriate antibiotic treatment choice based on MS's recent beta-lactam exposure and 
comorbidities. 


* Doxycycline 100 mg PO BID x 7 days - Doxycycline is not an appropriate antibiotic treatment choice 
based on MS's recent tetracycline exposure and comorbidities. 


TAKEAWAY/KEY POINTS: 


Patients with chronic heart, lung, liver, or renal disease, diabetes, alcoholism, malignancy, or asplenia are 
recommended to have initial empiric treatment with amoxicillin/clavulanate or cephalosporin (i.e. 
cefuroxime) and macrolide or doxycycline. An alternative option in this scenario could be monotherapy with 
a respiratory fluoroquinolone (i.e. levofloxacin or moxifloxacin). 


REFERENCE: 


[1] Metlay JP, Waterer GW, Long AC, et al. Diagnosis and Treatment of Adults with Community-Acquired 
Pneumonia. An Official Clinical Practice Guideline of the American Thoracic Society and Infectious Diseases 
Society of America. Am J Respir Crit Care Med. 2019;200(7):e45-e67. doi:10.1164/rccm.201908-1581ST 


[2] Hindler JF, Stelling J. Analysis and Presentation of Cumulative Antibiograms: A New Consensus Guideline 
from the Clinical and Laboratory Standards Institute, Clinical Infectious Diseases, Volume 44, Issue 6, 15 March 
2007, pages 867-873. https://doi.org/10.1086/511864 


The correct answer is: Moxifloxacin 400 mg PO daily x 7 days 


THE NEXT 3 QUESTIONS INCLUSIVE REFER TO THE FOLLOWING CASE: 


SL, a 57-year-old female, presents to her family health team clinic with complaints of a cough and 
fatigue. Her symptoms began approximately 5 days ago with upper respiratory symptoms including a 
sore throat and rhinorrhea. Over the following days, she began to experience increasing fatigue, fever, 
and cough with sputum production. 


Past Medical History: 


+ Hypertension (complicated by nephropathy, baseline serum creatinine = 111 mmol/L) 

+ Type 2 diabetes (diagnosed at age 43, last HbA1c = 7.2% complicated by mild peripheral 
neuropathy) 

Gastroesophageal reflux disease (complicated by esophageal damage/ possible early Barrett's 
esophagus) 

Gout, last flare 3 years ago 

Breast cancer, 4 years ago, treated with lumpectomy followed by lymph node excision without 
concern for currently active disease 

Family history of collagen vascular disorder, not yet diagnosed (father and brother both died of 
Type A aortic dissections in their 50s) 


Height: 5'4" 
Weight: 114 kg 


Allergies: Cefuroxime (severe aastrointestinal upset) 


Home Medications: 
ifen 20 mg PO daily 
500 mg PO TID 
Canagliflozin 300 mg PO QAM AC breakfast 
Lansoprazole 30 mg PO daily 
Candesartan 8 mg PO daily 
Allopurinol 100 mg PO daily 
jophen 1000 mg PO Q6H PRN 
Quetiapine 25 mg PO QHS 
Atorvastatin 40 mg PO daily 


Social History: 

* SP lives at home with her partner with two adult children 

* She resides in a single-family dwelling in the Sudbury, Ontario area 

* She has two cats, one dog, and a parakeet 

+ She has been unable to work due to her health conditions but was previously employed as 
a paralegal at a local law firm 
She currently smokes half a pack of cigarettes per day (total 24 pack-year history), ingests 
approximately 300 mL of wine daily, and uses inhaled marijuana (via rolled cannabis 
products) recreationally 
Her travel history is remarkable for two trips to eastern Mexico in 2015 and 2019 where she 
largely remained on a resort 


Pertinent findings on physical examination are as follows: 


Vital Signs 

[ Parameter Value Normal Range 

Blood Pressure 129/92 90/60 - 120/80 mmHg 
Respiratory Rate 22 12 - 20 breathes per minute 
Heart Rate 101 60 - 100 beats per minutes 
Temperature 38.6 36 - 38 degrees Celsius 


Chest X-ray (performed at the time of visit): mild cardiomegaly, airspace consolidation in the right 
lower lobe 

ECG: HR 81 bpm, QRS = 100 msec, PR = 145 msec, QTc = 350 msec. No noted T wave abnormality or 
ST segment changes. 


Review of Systems: 


Chest: Noted decreased breath sounds on the right side, some coarse crackles bilaterally. No accessory 
muscle use. 


She is being sent for bloodwork today, however, this information is currently unavailable. 


SL is diagnosed with right-sided community-acquired pneumonia (CAP) and will be managed as an 
outpatient. 


Given SL's current clinical condition, past medical history, past social history, and outpatient treatment 
strategy, which of the following statements best reflect your rationale for providing treatment 
recommendations? 


Select one: 


Given SL's complex medical history, consideration should be given to outpatient intravenous (IV) 
therapy pending improvement in her clinical condition 


SL's breast cancer history places her at an increased risk for a more diverse group of pathogens and she 
should receive broad-spectrum antimicrobial therapy for this reason 


SL's exposure history and living conditions make certain atypical pathogens much more likely, requiring 
microbiologic investigations prior to initiation of antimicrobial therapy 


SL's current clinical condition 
warrants combination therapy to 
adequately address the most 
common pathogens responsible 
for her community-acquired 
pneumonia (CAP) 


Rose Wang (ID:113212) this answer is correct. Given that SL has 
significant medical comorbidity, adequate coverage 

of Streptococcus pneumoniae, Haemophilus 

influenzae, Mycoplasma pneumoniae, and Chlamydia 
pneumoniae is warranted. SL's medical and family history likely 
preclude monotherapy therapy as a first-line option. 


TOPIC: Community-Acquired Pneumonia 


LEARNING OBJECTIVE: 
To understand patient risk factors and treatment considerations for community-acquired pneumonia (CAP). 


BACKGROUND: 


Community-acquired pneumonia (CAP) is a fairly common and potentially serious condition. Distribution 
across the population is age-dependent with most illnesses and most severe illnesses occurring in children 
under 5 years of age and elderly patients above 65. 
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setting. The most common pathogens responsible for pneumonia include: 


y sopran 


Respiratory viruses (including influenza, coronavirus, adenovirus, respiratory syncytial virus (RSV) and 
others) 


Streptococcus pneumoniae 


Mycoplasma pneumoniae 


Chlamydia pneumoniae 


Legionella pneumophila 


Staphylococcus aureus 


Haemophilus influenzae 


Others (fungal species, Mycobacterial species, Pseudomonas aeruginosa) 


Patients in the outpatient setting not requiring hospitalization are defined as either: 


* "Uncomplicated" (meaning typical microbiology and no risk for methicillin-resistant Staphylococcus 
aureus (MRSA), Pseudomonas aeruginosa, or other very atypical microbiology) with likely Streptococcus 
pneumoniae, viral, or Moraxella pneumoniae causes 


* "Complicated" patients with comorbidity where causal organisms may be more diverse; comorbidities 
typically included here are diabetes, chronic obstructive pulmonary disease (COPD) or other lung 
disease, heart failure, renal failure, hepatic dysfunction, alcoholism, malignancy, or asplenia 


When identifying other patient-specific factors that may modify treatment requirements, consideration of 
disease exposure, animal exposures, occupational or recreational exposures, prior hospital stays, prior 
pulmonary micrabiology results, and prior antimicrobial exposure may all impact the need to further 
investigate the microbiologic cause of pneumonia. With this consideration comes the potential need to 
broaden initial empiric therapy with different antimicrobial agents. 


RATIONALE: 


Correct Answer: 


* SL's current clinical condition warrants combination therapy to adequately address the most 
common pathogens responsible for her community-acquired pneumonia (CAP) - Given that SL 
has significant medical comorbidity, adequate coverage of Streptococcus pneumoniae, Haemophilus 
influenzae, Mycoplasma pneumoniae, and Chlamydia pneumoniae is warranted. SL's medical and family 
history likely preclude monotherapy therapy as a first-line option. 


Incorrect Answers: 


* Given SL's complex medical history, consideration should be given to outpatient intravenous 
(IV) therapy pending improvement in her clinical condition - Although SL does have significant 
comorbidities, her current level of illness (CRB 65 = 0) does not require hospitalization and there are 
no obvious restrictions to using oral antimicrobial therapy. 


SL's breast cancer history places her at an increased risk for a more diverse group of pathogens 
and she should receive broad-spectrum antimicrobial therapy for this reason - Although SL does 
have significant medical complexity, her past history of locally invasive and apparently quiescent 
breast cancer, or treatment with tamoxifen, do not place her at a higher risk for less common 
pathogens causing community-acquired pneumonia (CAP). 


SL's exposure history and living conditions make certain atypical pathogens much more likely, 
requiring microbiologic investigations prior to initiation of antimicrobial therapy - Although 
many uncommon pathogens can possibly cause pneumonia, SL's level of illness, duration of 
symptoms, and lack of treatment failure along with her outpatient management strategy do not 
require microbiologic evaluation at this point. 


TAKEAWAY/KEY POINTS: 


The assessment of patient-specific factors and risk factors for particular causes of community-acquired 
pneumonia (CAP) are important to consider when initiating appropriate antimicrobial therapy. 


REFERENCE: 
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Society of America. Am J Respir Crit Care Med. 2019;200(7):e45-267. doi:10.1164/rccm.201908-1581ST 


[2] Jain S, Self WH, Wunderink RG, et al. Community-Acquired Pneumonia Requiring Hospitalization among 
U.S. Adults. N Engl J Med. 2015:373(5):415-427. doi:10.1056/NEJMoa1500245 


The correct answer is: SL's current clinical condition warrants combination therapy to adequately address the 
most common pathogens responsible for her community-acquired pneumonia (CAP) 


The physician would like to initiate antibiotic therapy to treat SL's community-acquired pneumonia 
(CAP) as an outpatient. He approaches you to discuss the best regimen to prescribe for SL at this time. 


Which of the following antibiotic regimens would be the most appropriate to recommend for SL at this time? 


Finish review 


Select one: 


Amoxicillin 1000 mg PO TID x 10 days X 
Cefuroxime 500 mg PO BID x7 days AND clarithromycin 500 mg PO BID x 7 days % 


Amoxicillin/clavulanate 500 {v z 
mg/125 ma PO TID x7 days AND Rose Wang (ID:113212) this answer is correct. Given SL's 
Aoirean 500 mg PO day, medical comorbidities, combination therapy with 
then'250 mg PO daily x 4 days amoxicillin/clavulanate and a macrolide would be the 


correct choice of antibiotic therapy to recommend. 


Amoxicillin/clavulanate 875/125 mg PO BID x 7 days AND doxycycline 100 mg PO BID x 7 days * 


Marks for this submission: 1.00/1.00. 


TOPIC: Community-Acquired Pneumonia 


LEARNING OBJECTIVE: 


To determine an appropriate antimicrobial regimen for an outpatient with community-acquired pneumonia 
(CAP). 


BACKGROUND: 


In the outpatient setting, empiric antibiotic treatment of community-acquired pneumonia (CAP) in adults 
depends on whether the patient has comorbidities or risk factors for antibiotic resistant pathogens. Relevant 
comorbidities include chronic heart, lung, liver, or renal disease, diabetes, alcoholism, malignancy, or 
asplenia. Relevant risk factors for antibiotic resistance include prior respiratory isolation of methicillin- 
resistant Staphylococcus aureus (MRSA) or Pseudomonas aeruginosa or recent hospitalization and receipt of 
parenteral antibiotics (in the last 90 days). 


Initial empiric therapy for patients without comorbidities or risk factors for MRSA or Pseudomonas aeruginosa 
consists of amoxicillin or doxycycline or a macrolide if local pneumococcal resistance is <25% (i.e., 
azithromycin or clarithromycin). Patients with any of the aforementioned comorbidities are recommended to 
have combination initial empiric treatment consisting of amoxicillin/clavulanate or cephalosporin (ie, 
cefuroxime) and macrolide or doxycycline. An alternative option in this scenario could be monotherapy with 
a respiratory fluoroquinolone (i.e., levofloxacin or moxifloxacin). 


RATIONALE: 


Correct Answer: 


e Amoxicillin/clavulanate 500 mg/125 mg PO TID x 7 days AND azithromycin 500 mg PO x 1 day 
then 250 mg PO daily x 4 days - Given SL’s medical comorbidities, combination therapy with 
amoxicillin/clavulanate and a macrolide would be the correct choice of antibiotic therapy to 
recommend. 


Incorrect Answers: 


* Amoxicillin 1,000 mg PO TID x 10 days - Given SL's medical comorbidities, monotherapy with a 
beta-lactam is not the correct choice of antibiotic therapy. 


* Cefuroxime 500 mg PO BID x 7 days AND clarithromycin 500 mg PO BID x 7 days - Although 
combination therapy with a cephalosporin and a macrolide is a valid option, SL experienced severe 
gastrointestinal upset when she previously took cefuroxime. Therefore, it should be avoided since 
there are other possibly safer treatment regimens. 


* Amoxicillin/clavulanate 875/125 mg PO BID x 7 days AND doxycycline 100 mg PO BID x7 days 
- Although combination therapy with amoxicillin/clavulanate and doxycycline is a valid option, SL has 
a history of esophagitis which may be worsened with the use of doxycycline. 


TAKEAWAY/KEY POINTS: 


Patients with chronic heart, lung, liver, or renal disease, diabetes, alcoholism, malignancy, or asplenia are 
recommended to have combination therapy consisting of amoxicillin/clavulanate or cephalosporin (i.e. 
cefuroxime) and macrolide or doxycycline. An alternative option in this scenario could be monotherapy with 
a respiratory fluoroquinolone (ie., levofloxacin or moxifloxacin). 


REFERENCE: 


[1] Metlay JP, Waterer GW, Long AC, et al. Diagnosis and Treatment of Adults with Community-Acquired 
Pneumonia. An Official Clinical Practice Guideline of the American Thoracic Society and Infectious Diseases 
Society of America, Am J Respir Crit Care Med. 2019;200(7):e45-e67. doi:10.1164/rccm.201908-1581STb 


The correct answer is: Amoxicillin/clavulanate 500 mg/125 mg PO TID x7 days AND azithromycin 500 mg PO 
x 1 day then 250 mg PO daily x 4 days 
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